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Abstract
Centralia, was formerly a mining center for more than a century in 
Eastern Pennsylvania, to what has been known for. Its growing 
underground mine fire that began in May 1962. For more than half a century,
the underground mine fire was never controlled as it continued to spread. 
These elevated temperatures in soils around Centralia have allowed 
bacteria to grow, primarily actinomycetes have been undiscovered. 
Actinomycetes are one of the most common types of bacteria found in soils
with an ability to produce antibiotics. Antibiotics are needed for treatment 
against illnesses and infections, in order to combat bacteria and viruses 
that are resistant to antibiotics. The goal is to isolate these thermotolerant 
actinomycetes from the hot soils, to determine culture media conditions on 
how they favor to produce antibiotics and will be used to combat antibiotic 
resistance based on the impactful cause by the underground fire. These 
isolated actinomycetes can be identified with the use of DNA extraction, 
amplification, and sequencing of 16S rRNA genes. BLAST analysis will be 
used to identify these bacteria, which can be further analyzed for 
antimicrobial potential.
Introduction
Centralia, currently a small, near-ghost town located in the North
Eastern region of Pennsylvania in Columbia County. It was May 1962 
when a coal fire was ignited. Many different resources and methods 
were used to put the fire out, but nothing worked as it continued to burn. 
It is expected the fire will continue to burn at least another 100-200 years 
and the state had chosen to let the fire to keep burning until it has the 
ability to completely diminish on its own.
Materials & Methods
Isolation of Novel Actinomycetes
Soil samples were stored at 6º C. All samples were 
treated with phenol as it exhibits antimicrobial activity. 
Clusters will be identified and streaked for isolations with 
separate petri dishes for novel actinomycetes. 
Actinomycete isolate agar was used to make culture media 
for the petri dishes. Samples were grown at 50º C in an 
incubator and stored in a fridge at 6º C. Gram staining was 
also used to determine if they are Gram positive or 
negative. Stains used were crystal violet, Gram iodine, 
95% ethanoyl, and safranin, a counterstain.
Identification of Potential Actinomycetes
DNA from these isolated actinomycetes were extracted 
through freeze-thaw. Genes of actinomycetes would be 
amplified with the use of PCR. The genes will then be sent 
out for sequencing. With the use of the BLAST analysis, 
the sequenced DNA will be able to identify genes that 
potentially cause antibiotic resistance.
Figure 1: Map of Pennsylvania that shows the location of Centralia (left) and how much 
of an impact the fire made, turning Centralia into a ghost town.
Discussion
Currently as of now, my gels are in the process 
to be sent out for sequencing after preparing them, 
to identify these potential actinomycetes. Will be 
expecting to get results in the upcoming days. 
Actinomycetes can be found in the soils in Centralia due to the heat 
coming from the mine vents located underground, that allows both soil and 
Environmental temperatures to increase. Such thermotolerant bacteria have 
the ability to resist these increasing temperatures (Woo, 2006). Without 
antibiotics, there would be less ways of treating infections, leading to an 
increase in fatality and death. It was hypothesized that these novel 
actinomycetes can be isolated from the hot soils of Centralia. To test it, 
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Figure 3: Gram staining pictures of two unidentified bacteria. (Left) 
Gram positive bacteria (purple, cocci-shaped bacteria). (Right) Gram 
negative bacteria (pink-red, rod single-shaped bacteria). 
Gram staining allows to gain an idea of the potential characteristics 
these undiscovered bacteria may have, when trying to identify them.
Figure 2: Isolated colonies of actinomycetes from two petri dishes. 
Isolated colonies were grown in the incubator at 50º C for at least a 
day or two depending how much they grow. Both plates were grown 
in the incubator for about a day and a half.
